Decreased susceptibility to ADP-induced aggregation of blood platelets from rabbits fed a standard laboratory diet supplemented with polyunsaturated fatty acids (PUFA) and pyridoxal 5'-phosphate (PLP) alone or in combination, was considered to result from alteration in eicosanoid metabolism (Fahelboum et ul., 1985). Pyridoxine (PN), pyridoxal (PL), pyridoxamine (PM), pyridoxamine 5'-phosphate (PMP) and PLP added in vitro inhibited ADP-induced aggregation of platelets from rats and rabbits fed stapdard laboratory diet; when administered as dietary supplements only PL and PLP caused inhibition of platelet aggregation (Harrington et ul., 1987). The present study examines the effects of feeding PUFA and PLP alone or in combination on the fatty acid composition of platelet phospholipids and on the aggregation response of platelets. The effect of PLP on clotting time of rat blood is also reported.
Decreased susceptibility to ADP-induced aggregation of blood platelets from rabbits fed a standard laboratory diet supplemented with polyunsaturated fatty acids (PUFA) and pyridoxal 5'-phosphate (PLP) alone or in combination, was considered to result from alteration in eicosanoid metabolism (Fahelboum et ul., 1985) . Pyridoxine (PN), pyridoxal (PL), pyridoxamine (PM), pyridoxamine 5'-phosphate (PMP) and PLP added in vitro inhibited ADP-induced aggregation of platelets from rats and rabbits fed stapdard laboratory diet; when administered as dietary supplements only PL and PLP caused inhibition of platelet aggregation (Harrington et ul., 1987) . The present study examines the effects of feeding PUFA and PLP alone or in combination on the fatty acid composition of platelet phospholipids and on the aggregation response of platelets. The effect of PLP on clotting time of rat blood is also reported.
Pyridoxal 5'-phosphate and PUFA, alone and in combination. were fed with standard laboratory diet to random groups of rats (white Wistar strain) for up to 7 days. Blood (10 ml) was collected in Starstedt tubes containing 0.225 ml of 19% (w/v) trisodium citrate. Platelet-rich plasma (PRP) and platelet-poor plasma (PPP) were isolated as described by Fahelboum el ul. (1985) .
Platelet lipids extracted by the procedure of Folch el ul. (1957) were separated into lipid classes by thin layer chromatography (t.1.c.). The isolated phospholipid was treated with 1 M-methanolic HCI at 75°C for 17 h. Methylated fatty acids were separated by gas-liquid chromatography (g.1.c.) (Carlo Erba, FSOT column 25 m x 0 . 2 mm, flame ionization detector, temperature programmed).
ADP-induced platelet aggregation was determined as described by Harrington et ul. ( 1987) .
Blood clotting time was estimated by the method of Coleman et ul. ( 1982) .
Phospholipids constituted the major fraction of platelet lipids. Palmitic acid (C,,,,,,) was the predominant fatty acid in this fraction and was unaltered by dietary regimen. Linoleic acid (C, x , . ) was significantly higher in platelet phospholipids from PUFA-fed rats than in phospholipids from control and PUFA-and PLP-fed rats. The arachidonic acid (C2,,.J) content of platelet phospholipids was not altered by dietary supplementation.
Clotting time of freshly drawn blood was delayed in a concentration-dependent manner by prior addition of PLP. Delayed clotting time was also observed in blood from rats 18 h after intraperitoneal administration of PLP. Addition of ADP t o PRP caused an immediate increase in absorbance ('initial response') followed by a rapid decrease in absorbance ('aggregation'). Platelet aggregation was dose dependent o n A D P 20 p~ (final concentration) was required to induce irreversible aggregation. Platelets from rats fed PLP, PUFA and PLP with PUFA for 1 or 3 days showed no significant difference in aggregation compared with platelets from control-fed animals. Platclets from rats fed supplements for 7
Ahhreviations used: PN. pyridoxine; PL. pyridoxal; PM, pyridoxm i n e ; PLP. pyridoxal 5'-phosphate; PMP, pyridoxamine 5'-phosphate; PRP, platelet-rich plasma; PPP, platelet-poor plasma.
days showed a significant reduction in aggregation compared wTfh controI-Ted animals E g . I J.
Inhibition of platelet aggregation by PLP added in vitro was dose dependent on PLP and was complete at 2.5 mM-PLP. Platelets from rats fed supplements for 7 days showed significantly greater inhibition of ADP-induced aggregation by PLP added in v i m than did platelets from control-fed animals. This increased sensitivity to PLP in vitro was not observed after feeding for 1 or 3 days.
The decrease in ADP-induced aggregation of platelets from rats fed PUFA for 7 days may be correlated with the increase in the linoleic acid content of platelet phospholipids, in agreement with McGregor et al. (1984) . Pyridoxal 5'-phosphate as sole supplement and when fed with PUFA caused a similar decrease in piatelet aggregation, but without increase in the linoleic acid content of platelet phospholipids. This would suggest that PUFA and PLP lead to inhibition of platelet aggregation by different mechanisms which do not appear to act in synergism. Platelet aggregation is only one element in the process of blood clotting. The effects on blood clotting time reported here caused by PLP as a dietary supplement and when added in vitro may be due to a direct effect of PLP on other elements in the blood clotting cascade. The effect of dietary PUFA on platelet aggregation, on the other hand, is believed to be due to an effect on the eicosanoid pathway in platelets. When oxyhaemoglobin is treated with alkali the haemoglobin is autoxidized, and little if any, of the bound oxygen gas is released, implying full oxygen reduction to water (Masterson, 1982) . It remains to be explained how the electrons required for the full reduction arise; it appears from earlier work that the globin sulphydryl groups are not significantly involved (Scaife & Masterson, 198.5) . T h e results reported here for spectroscopic examination of isolated human haemoglobin treated with strong alkali, showed that changes to the haem spectra in the presence and absence of bound oxygen were identical, which suggests that the haem was not involved as a source of electrons for oxygen reduction. Haemoglobin was isolated from washed blood erythrocytes by centrifugation of the distilled water/carbon tetrachloride haemolysate (Schroeder & Huisman, 1980) , and other erythrocyte proteins were removed by ammonium sulphate precipitation and further centrifugation. T h e haemoglobin was purified on a gel filtration column (Bio-Gel P-30) equilibrated with 0.01 M-sodium phosphate buffer (pH 6.9, 25°C). T h e haemoglobin emerged as the stripped oxy form, and selected pooled fractions were brought by ultrafiltration to about 1.0 mM final concentration as determined by spectrophotometry using the absorbance coefficients of Antonini & Brunori ( 197 1 ). Denaturation of oxyhaemoglobin was achieved by mixing with 2.0 M-sodium hydroxide in the proportions 3:l (w/v) at 25"C, bringing the solution to about pH 12. Similar treatment of deoxyhaemoglobin was achieved using an anaerobic technique: a train of flasks containing the various reacting solutions and flushed with oxygen-free nitrogen was used t o deoxygenate the solutions, and thcsc were then transferred anaerobically by syringe as required into similarly flushed containers.
Haem was isolated from the treated haemoproteins by extraction in acid conditions with methylethylketone (Teak, 1959) ; for the deoxyhaemoglobin preparations, an anaerobic technique was used, similar to that described above.
Spectra of the various preparations were obtained (450-600 nm) with a u.v.-visible spcctrophotometer ( Perkin Elmer; model 5 5 0 S), using anaerobic cuvettes as required.
Typical spectrophotometric results obtained are summarized in Table 1 .
T h e sufficiency of the deoxygenation technique was checked regularly by examination of the spectrum of deoxyhaemoglobin prepared according to the above procedures; the calculated remaining oxyhaemoglobin concentration was typically about 1% of that of the total haemoprotein.
T h e spectra prepared for both the alkali-treated oxyhaemoglobin and the deoxy-control. whether for the haemoprotein or for thc isolated haem, were supcrimposnble in each case, and did not differ in any significant way. ;is indicated by the results given in Table I .
It is concluded from these results that the presence of bound oxygen does not cause a change in the spectrum of the haem of alkali-denatured oxyhacmoglobin. which suggests that the haem is stable to autoxidation. This apparent stability, as seen spectroscopically. makes it very unlikely that the haem offers a source of electrons f o r oxygen reduction. 
Republic of Irelund
T h e glutathione S-transferases exist in multiple forms which can be classified into three species-independent gene families which have been termed a and p (Mannervick et ul., 1985) . In the rat these correspond to groups I, II and 111 (Hayes & Mantle, 1986) . There is a marked tissue specific expression of the various subunits (Scully & Mantle, 1981; Hayes & Mantle, 1986 ) and on immunocytochemical analysis a further level of cellular specificity is revealed (Boyce et ul., 1987) . We have extended our earlier immunocytochemical analysis (Boyce et ul., 1987) to include the rat brain. as little work has been reported on the gluthathione Stransferases from this organ.
We obtained a marked staining o f choroid plexus, hippocampus and Purkinje cells with antisera that are mono-
